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This  paper  presents  new  insights  into  the  appearance  of  agriculture  at  the  north-western  edge  of  Europe, 
focussing  on  archaeobotanical  evidence  from  Neolithic  Ireland  (4000-2500  cal  BC).  Previous  studies 
were  based  upon  a  limited  plant  macro-remains  dataset,  as  much  of  the  Irish  evidence  is  unpublished.  A 
research  project,  ’Cultivating  Societies',  was  implemented  to  examine  the  nature,  timing  and  extent  of 
agricultural  activity  in  Neolithic  Ireland  through  collation  and  analysis  of  different  strands  of  published 
and  unpublished  archaeological  and  environmental  evidence,  with  a  particular  focus  on  plant  macro¬ 
remains,  pollen,  settlement  and  14C  data.  This  paper  will  focus  on  results  of  plant  macro-remains 
analyses.  Remains  from  a  total  of  52  excavated  sites  were  collated  and  analysed,  representing  the 
most  comprehensive  study  to  date  of  Neolithic  plant  remains  from  this  region.  Cereals  were  present  at 
many  locations  and  site  types,  sometimes  in  large  quantities  and  most  often  at  sites  dating  to  the  earlier 
Neolithic  (3750-3600  cal  BC).  Emmer  wheat  was  the  dominant  crop,  at  least  at  this  time.  Other  crops 
included  naked  and  hulled  barley,  naked  wheat,  einkorn  wheat  and  flax.  Analysis  of  arable  weeds 
indicates  that  early  plots  were  not  managed  under  a  shifting  cultivation  regime,  which  has  new  impli¬ 
cations  for  understanding  Neolithic  settlement  practises  and  how  communities  engaged  with  land¬ 
scapes.  The  variety  of  crops  cultivated  in  Neolithic  Ireland  is  similar  to  that  in  Britain,  reflecting 
a  decreasing  diversity  in  crop  types  as  agriculture  spread  from  south-east  to  north-west  Europe. 

©  2012  Elsevier  Ltd.  All  rights  reserved. 


1.  Introduction 

The  introduction  of  agriculture  continues  to  be  an  important 
focus  of  archaeological  and  palaeoecological  research  throughout 
the  world.  Ireland  lies  at  the  north-western  edge  of  Europe,  and 
farming  arrived  here  around  6000  years  ago.  International  narra¬ 
tives  relating  to  Neolithic  agriculture  rarely  mention  the  Irish 
evidence,  except  as  an  adjunct  to  British  research.  Neolithic  farming 
in  Britain  is  often  characterised  as  transient,  with  cultivated  plant 
foods  being  of  little  economic  importance,  instead  reflecting  special 
or  symbolic  consumption  in  ‘ritual’  contexts  (for  example, 
Edmonds,  1999;  Thomas,  1999,  2003,  2004,  2008).  Others  have 
maintained  that  crops  provided  a  major  component  of  daily 
subsistence,  as  has  been  proposed  for  central  Europe  (Jones,  2000; 
Monk,  2000;  Jones  and  Rowley-Conwy,  2007;  Rowley-Conwy, 
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2011).  Although  the  British  and  Irish  evidence  was  considered  in 
tandem  for  many  years,  more  recent  studies  have  acknowledged 
differences  between  the  two  archaeological  records,  and  it  has  been 
suggested  that  there  may  have  been  a  greater  reliance  on  domes¬ 
ticated  resources  in  Ireland  than  in  Britain  (Thomas,  2004, 121),  as 
long  argued  by  some  authors  (Cooney,  2000;  Monk,  2000;  see  also 
Bradley,  2007).  Current  perspectives  on  arable  farming  in  Neolithic 
Ireland  are  based  upon  a  published  archaeobotanical  dataset  of  at 
most  10  sites  (for  example,  Monk,  2000;  Colledge  et  al.,  2005;  Jones 
and  Rowley-Conwy,  2007).  Although  cereal  remains  have  been 
recorded  from  many  more  sites,  much  of  the  evidence  has 
remained  unpublished.  This  has  led  to  a  reliance  on  a  handful  of 
sites  as  a  basis  for  understanding  Neolithic  farming  throughout 
Ireland. 

New  archaeobotanical  data  from  Ireland  have  recently  become 
available  following  the  many  excavations  of  Neolithic  sites  over  the 
last  two  decades,  often  associated  with  infrastructural  develop¬ 
ments  (Cooney,  1999;  Grogan,  2002,  2004;  Smyth,  2006,  2010).  A 
pilot  study  undertaken  in  2007  demonstrated  that  the  available 
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published  record  did  not  adequately  represent  the  extent  and  variety 
of  plant  macro-remains  from  this  period  (McClatchie,  in  press).  The 
pilot  study  revealed  evidence  for  cereal  remains  at  24  Neolithic  sites, 
which  far  exceeded  the  dataset  discussed  in  previously  published 
studies.  Wheat  was  found  to  be  the  dominant  crop,  being  recorded  at 
79%  of  sites  (19/24),  and  it  was  newly  discovered  that  barley  was  also 
significant,  being  recorded  at  67%  of  sites  (16/24).  A  review  of  arable 
weeds  from  Irish  Neolithic  sites  has  never  been  undertaken,  despite 
their  potential  for  providing  insights  into  the  management  of  culti¬ 
vation  plots  (e.g.,  Bogaard,  2002, 2004;  Bogaard  and  Jones,  2007).  In 
order  to  address  these  issues,  a  research  project,  ‘Cultivating  Socie¬ 
ties:  assessing  the  evidence  for  agriculture  in  Neolithic  Ireland’  was 
undertaken  in  2008—2010,  funded  by  the  Heritage  Council,  Republic 
of  Ireland.  The  project  aimed  to  examine  the  nature,  timing  and 
extent  of  agricultural  activity  in  Neolithic  Ireland  through  collation 
and  analysis  of  different  strands  of  published  and  unpublished 
archaeological  and  environmental  evidence,  with  a  particular  focus 
on  plant  macro-remains,  pollen,  settlement  and  14C  data 
(Whitehouse  et  al.,  2010,  in  press). 

This  paper  focuses  on  results  from  analyses  of  the  plant  macro¬ 
remains.  The  main  aim  of  the  paper  is  to  review  comprehensively 
the  variety  and  relative  occurrence  of  different  plant  categories  in 
Neolithic  Ireland  within  its  north-west  European  context,  focussing 
on  cultivated  plants,  but  also  taking  into  account  other  plant 
groups,  such  as  gathered  plants  and  other  wild  plants,  including 
arable  weeds.  The  quantities  of  cereal  grains  are  assessed  to  explore 
their  frequency  of  occurrence  at  individual  sites,  and  the  ratio  of 
grain/chaff  components  is  established  to  investigate  crop¬ 
processing  activities.  Analyses  of  arable  weed  data  provide  new 
insights  into  the  management  of  cultivation  plots.  Results  of  further 
analyses  are  provided  elsewhere  (McClatchie  et  al.,  in  preparation), 
including  more  detailed  discussion  of  plant  remains  and  their 


associated  context  and  site  types  from  different  sub-periods  of  the 
Neolithic. 

2.  Methods  of  analysis 

Archaeobotanical  data  were  collated  from  52  excavated  sites 
(Fig.  1),  around  two-thirds  of  which  were  unpublished  at  the  time 
of  collation.  Data  were  carefully  checked  for  accuracy  to  ensure 
a  robust  dataset,  in  particular  relating  to  sample  location,  phasing 
and  dating.  A  version  of  the  archaeobotanical  database  created  as 
part  of  the  project  is  currently  available  from  the  project  website 
(www.chrono.qub.ac.uk/instar).  In  addition  to  the  52  analysed  sites, 
cereals  were  recorded  at  a  further  17  Neolithic  sites,  but  the  final 
excavation  reports  from  these  sites  were  incomplete,  so  they  were 
excluded  from  analyses  (Fig.  1 ). 

Where  possible,  sites  were  assigned  to  the  following  chrono¬ 
logical  categories,  using  new  Bayesian  site  chronologies  developed 
as  part  of  the  project  (Whitehouse  et  al.,  in  press;  Schulting  et  al.,  in 
preparation):  Early  Neolithic  (EN  I  and  II),  Middle  Neolithic  (MN  I 
and  II)  and  Late  Neolithic  (LN)  (Table  1 ).  Sites  where  calibrated  date 
ranges  spanned  different  periods  within  the  Neolithic  were 
assigned  to  an  indeterminate  Neolithic  category. 

The  quantity  of  cereal  remains  at  each  site  was  assessed  to 
investigate  their  frequency  of  occurrence,  taking  into  account 
potential  effects  of  taphonomy  and  sample  size  (Jones  and  Rowley- 
Conwy,  2007).  Where  data  were  available,  the  number  of  cereal 
grains  at  each  site  was  compared,  with  three  grain  fragments 
counting  as  one  whole  grain.  This  analysis  could  not  be  completed 
for  every  site,  as  in  a  number  of  cases  plant  remains  were  quantified 
on  a  ranked  scale  of  abundance  (rare,  occasional,  abundant,  etc.) 
rather  than  actual  counts.  At  sites  where  hulled  wheat  chaff  was 
recorded,  a  comparison  of  the  quantity  of  wheat  grains  and  glume 
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1-2:  Enagh,  Sites  2  &  3,  Co.  Derry;  3:  Gransha,  Sites  11  &  12, 
Co.  Derry;  4:  Caw,  Area  4,  Co.  Derry;  5:  Ballynagilly,  The 
Corbie,  Co.  Tyrone;  6-7:  Ballintaggart,  Areas  1  &  2,  Co. 
Down;  8-9:  Magheraboy,  Sites  2B  &  2C,  Co.  Sligo;  10: 
Rathdooney  Beg,  Co.  Sligo;  11:  Ballyglass,  Co.  Mayo;  12: 
Gortaroe,  Site  2,  Co.  Mayo;  13:  Monanny,  Site  1,  Co. 
Monaghan;  14:  Haggardstown,  Site  13,  Co.  Louth;  15: 
Drumbaragh,  Site  1,  Co.  Meath;  16-20:  Knowth,  Co.  Meath; 
21:  Townleyhall,  Site  II,  Co.  Louth;  22:  Newgrange,  Co. 
Meath;  23-24:  Castletown  Tara,  Sites  1  &  2,  Co.  Meath; 
25-26:  Lismullin,  Site  1,  Co.  Meath;  27:  Clowanstown,  Site  1, 
Co.  Meath;  28:  Kilgobbin,  Areas  3  &  6,  Co.  Dublin;  29: 
Carrickmines  Great,  Co.  Dublin;  30:  Cherryville,  Site  7,  Co. 
Kildare;  31:  Pinnacle,  Coolinarrig  Upper  and  Tuckmill  Hill, 
Baltinglass  Hill,  Co.  Wicklow;  32:  Russellstown,  Co.  Carlow; 
33;  Busherstown,  Area  6,  Co.  Carlow;  34-35:  Ballybannon, 
Co.  Carlow;  36:  Kerloge,  Sites  3  &  5,  Co.  Wexford;  37-38: 
Harristown  Big,  Areas  1  &  2,  Co.  Wexford;  39:  Newrath,  Site 
35,  Co.  Kilkenny;  40:  Granny,  Site  27,  Co.  Kilkenny;  41: 
Kilsheelan,  Poulakerry  and  Cloghcarigeen  East,  Areas  1  &  2, 
Co.  Tipperary;  42:  Marlfield,  Co.  Tipperary;  43:  Suttonrath, 
Site  206.1,  Co.  Tipperary;  44:  Caherabbey  Upper,  Site  185.1, 
Area  1,  Co.  Tipperary;  45:  Lough  Feedora,  Site  173.1,  Co. 
Tipperary;  46:  Tankardstown  South,  Co.  Limerick;  47: 
Pepperhill,  Co.  Cork;  48:  Ballinglanna  North,  Site  3,  Co.  Cork; 
49:  Gortore,  Site  1,  Co.  Cork;  50:  Curraghprevin,  Site  3,  Co. 
Cork;  51:  Barnagore,  Site  3,  Co.  Cork;  52:  Ballinaspig  More, 
Site  5,  Co.  Cork. 


Fig.  1.  Map  of  Ireland  showing  locations  of  sites  where  plant  remains  were  recorded. 
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Table  1 

Chronological  categories  relating  to  examined  sites. 


Period 

Date  range 

EN  I 

4000-3750  cal  BC 

EN  II 

3750-3600  cal  BC 

MN  I 

3600-3400  cal  BC 

MN  II 

3400-3000  cal  BC 

LN 

3000-2500  cal  BC 

bases  was  undertaken.  Each  glume  base  was  counted  as  one  chaff 
component,  while  spikelet  forks  (which  contain  two  glume  bases) 
were  counted  as  two  components. 

Analysis  of  potential  arable  weed  remains  was  restricted  to  sites 
where  charred  weed  seeds  were  found  to  accompany  cereals,  as 
these  taxa  are  likely  to  represent  arable  weeds  that  were  growing 
alongside  the  cereal  crops  and  inadvertently  harvested,  and  even¬ 
tually  burnt  together  with  the  cereals  (all  cereal  remains  were 
preserved  by  charring).  Management  of  agricultural  plots  was 
investigated  by  analysing  the  ecological  characteristics  of  potential 
arable  weeds  (Wasylikowa,  1981;  Engelmark,  1995;  Rosch,  2000; 
Bogaard,  2002;  Bogaard  and  Jones,  2007;  Kreuz  and  Schafer,  2011). 
This  approach  is  particularly  relevant  for  exploring  Neolithic  data, 
as  it  can  provide  insights  into  whether  plots  were  managed  under 
a  shifting  cultivation  regime,  as  implied  by  characterisations  of 
Neolithic  farming  as  transient  (for  example,  Edmonds,  1999; 
Thomas,  2008),  or  under  a  more  intensive  management  system. 
Ecological  characteristics  relevant  to  the  permanence  of  cultivation 
plots  were  previously  determined  during  the  ‘Hambach  Forest 
experiment’  in  Germany  (Bogaard,  2002),  where  experimental 
plots  on  loess  soils,  cleared  of  long-lived  deciduous  woodland,  were 
cultivated  over  a  six-year  period  and  surveyed  immediately  prior  to 
harvest  time  in  order  to  document  the  weed  flora.  General  habitat 
associations  (for  example,  woodland,  disturbed  ground)  and  life 
cycles  of  plants  (annual  versus  perennial)  were  used  to  determine 
the  types  of  weeds  expected  in  plots  managed  under  a  shifting 
cultivation  regime.  In  the  case  of  the  current  study,  potential  arable 
weeds  encompass  those  taxa  considered  to  be  arable  weeds  today, 
as  well  as  a  broad  range  of  other  herbaceous  annuals  and  perennials 
that  may  have  grown  as  weeds  in  the  past  (Bogaard,  2002;  Bogaard 
and  Jones,  2007).  Trees  and  shrubs  were  excluded,  as  they  are 
unlikely  to  set  seed  in  arable  plots.  Ecological  information  for 
individual  taxa  was  extracted  from  Ellenberg  et  al.  (1992),  and 
mainly  weeds  identified  to  species  level  were  considered 
(nomenclature  follows  Stace,  1997). 

In  order  to  explore  the  Irish  evidence  in  its  wider  context,  the 
relative  frequency  of  selected  crop  types  from  Neolithic  sites  across 
Europe  was  compared  with  data  from  EN  II  sites  in  Ireland.  The 
European  data  derive  from  a  European  Neolithic  archaeobotany 
database,  which  was  established  as  part  of  an  AHRC-funded  project 
The  origin  and  spread  of  Neolithic  plant  economies  in  the  Near  East 
and  Europe’  (Shennan  and  Conolly,  2007). 

3.  Overview  of  database  sites  and  archaeobotanical  remains 

Overall,  it  was  found  that  plant  remains  were  absent  from  very 
few  Neolithic  sites  where  sampling  of  deposits  for  archaeobotanical 
analysis  had  been  undertaken.  In  total,  plant  remains  data  were 
examined  from  28  EN  II  sites,  10  MN  I  sites,  11  MN  II— LN  sites  and 
three  indeterminate  Neolithic  sites  (Table  2).  MN  II  and  LN  sites 
were  combined  due  to  the  small  numbers  available:  five  MN  II,  four 
LN  and  two  MN  II/LN.  Plant  remains  were  recorded  in  a  total  of  437 
samples  from  390  contexts  —  the  vast  majority  of  plant  remains 
were  preserved  through  charring,  with  waterlogged  remains 
occurring  at  only  three  sites.  Hazelnut  shell  remains  ( Corylus 


Table  2 

Site  types  from  which  archaeobotanical  remains  were  derived. 


Period 

Number 
of  sites 

Types  of  sites 

EN  II 

28 

Mainly  rectangular  structures  or  ‘houses’ 

(single  and  multiple);  also  pit  complexes, 
non-rectangular  structures  and  possible 
structures,  causewayed  enclosure,  barrow, 
burnt  mound  sites 

MN  I 

10 

Mainly  pit  and  post-hole  complexes;  also 
four-post  structure,  possible  structure, 
burial  site 

MN  II— LN 

11 

Pit/post-hole  complexes,  structures  and 
possible  structures,  passage  tombs 

Indet.  Neolithic 

3 

Cremation  pit  complex  and  nearby  settlement, 
possible  habitation  site,  multiple  palisade 

avellana  L.)  were  most  commonly  found,  being  recorded  at  87%  of 
sites,  and  were  closely  followed  by  cereal  remains,  which  were 
present  at  77%  of  sites  (Fig.  2).  The  remains  of  wild  plants  other  than 
trees,  nuts,  fruits  and  legumes  —  including  potential  arable  weeds  — 
were  found  at  46%  of  sites,  and  fruit  remains  were  present  at  19%  of 
sites,  consisting  mainly  of  crab-apple  (Malus  sylvestris  L.)  seeds  and 
endocarp  (core)  fragments,  as  well  as  seeds  from  species  of  the 
bramble  genus  ( Rubus  spp.). 

Flax  ( Linum  usitatissimum  L.)  and  legume  remains  (indetermi¬ 
nate  to  genus/species)  were  relatively  rare.  Direct  AMS  14C  dating  of 
flax  seeds  from  the  EN  II  site  at  Clowanstown  1,  Co.  Meath  (UBA- 
14733,  5003  ±  32  BP,  3942—3701  cal  BC)  established  that  flax  was 
amongst  the  earliest  crops  to  be  cultivated  in  Ireland.  No  definite 
evidence  for  cultivated  legumes  was  found  —  the  legumes  referred 
to  in  Fig.  2  represent  finds  of  the  Fabaceae  family,  which  includes 
both  cultivated  and  wild  legumes.  Although  pea  ( Pisum  sativum  L.) 
remains  were  recorded  in  a  Neolithic  deposit  at  Castletown  Tara  1, 
Co.  Meath  (Archaeology  Services  Durham  University,  2009a),  they 
were  excluded  from  analysis  when  direct  AMS  14C  dating  placed 
them  in  the  medieval  period  (UBA-14682,  374  ±  28  BP, 
cal  AD  1447-1631). 

No  plant  macro-remains  were  identified  from  any  site  dating  to 
4000—3750  cal  BC  (EN  I),  traditionally  thought  to  represent  the 
appearance  of  the  Neolithic  in  Ireland.  The  scarcity  of  any  type  of 
archaeological  evidence  that  can  be  securely  dated  to  this  period  is 
further  discussed  by  Whitehouse  et  al.  (in  press).  Perhaps  surpris¬ 
ingly,  cereals  were  present  at  86%  and  90%  of  EN  II  and  MN  I  sites 


0%  20%  40%  60%  80%  100% 

%  sites  (n=52)  where  plant  category  recorded 

Fig.  2.  Relative  occurrence  of  plant  categories  (sites  n  =  52). 
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respectively,  but  at  only  36%  of  MN  II— LN  sites.  It  is  unclear  if  this 
reflects  an  actual  reduction  in  cereal  usage  during  this  later  period, 
or  perhaps  changes  in  how  cereal  remains  entered  the  archaeo¬ 
logical  record,  such  as  changes  in  food  preparation  and  disposal 
patterns,  and  changes  in  settlement  types  (e.g.  the  scarcity  of 
‘houses’). 

4.  Cereal  remains 

Wheat  ( Triticum )  remains  were  recorded  at  73%  of  sites  where 
cereals  were  present,  while  barley  ( Hordeum )  was  found  at  50%.  A 
range  of  wheat  and  barley  types  was  recorded  (Fig.  3),  including 
emmer  wheat  ( Triticum  dicoccum  Schiibl.),  possible  einkorn  wheat 
(' Triticum  monococcum  L.),  naked  wheat  ( Triticum  aestivum/durum/ 
turgidum  L.),  naked  barley  (Hordeum  vulgare  L.  var.  nudum )  and 
hulled  barley  (H.  vulgare  L.).  Emmer  wheat  was  the  dominant  cereal 
type,  in  terms  of  both  ubiquity  and  abundance,  most  notably  during 
the  EN  II  and  MN  I  periods.  Naked  wheat  remains  were  found  at 
more  than  15%  of  sites,  although  it  should  be  noted  that  these 
remains  consisted  of  grains  rather  than  chaff  (the  latter  being 
a  more  reliable  indicator  of  cereal  species).  Possible  einkorn  wheat 
remains  were  found  at  one  site.  Naked  barley  was  more  often 
recorded  than  hulled  barley,  particularly  during  the  EN  II  period. 
Cereal  remains  were  present  at  a  small  number  of  MN  II— LN  sites 
(4/11),  including  emmer  wheat,  naked  wheat  and  indeterminate 
barley.  A  lack  of  data  precludes  determination  of  the  relative 
importance  of  cereal  types  during  this  later  period. 

4.3.  Quantities  of  cereal  remains 

At  the  30  sites  where  this  analysis  could  be  undertaken,  the  vast 
majority  were  found  to  contain  small  quantities  of  cereal  grains, 
usually  between  1  and  25  grains  (Fig.  4).  In  some  cases,  this  may 
reflect  sampling  strategies  —  larger  quantities  of  cereal  grains  were 
more  often  present  at  sites  where  more  samples  were  taken.  The 
number  of  samples  taken  (and  the  proportion  of  these  that  con¬ 
tained  plant  remains)  could  not,  however,  be  established  for  all 
sites.  Large  cereal  assemblages  (i.e.  more  than  100  grains)  were 
recorded  at  five  sites,  four  of  which  date  to  the  EN  II  period:  EN  II 
rectangular  structures  at  Tankardstown  South,  Co.  Limerick  (Monk, 
1988,  in  preparation)  and  Caw,  Co.  Derry  (Vaughan-Williams, 
2007);  EN  II  possible  structure  at  Caherabbey  Upper,  Co.  Tipper¬ 
ary  (Halwas,  2007);  EN  II  burnt  mounds  at  Clowanstown  1,  Co. 
Meath  (Archaeology  Services  Durham  University,  2009b);  and 
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Fig.  3.  Relative  occurrence  of  cereal  types  at  sites  where  cereals  were  recorded  (sites 
n  =  40;  dark  grey  =  wheat  types;  light  grey  =  barley  types;  stripe  =  indeterminate 
cereal). 


indeterminate  Neolithic  activity  at  Castletown  Tara  1,  Co.  Meath 
(Archaeology  Services  Durham  University,  2009a). 

4.2.  Comparison  of  cereal  grain  and  chaff  quantities 

Hulled  wheat  spikelet  forks  and  glume  bases  constitute  the 
predominant  form  of  chaff  on  Neolithic  sites  throughout  Ireland, 
Britain  and  central  Europe,  probably  because  this  type  of  chaff  is 
removed  from  the  grain  at  quite  a  late  stage  in  crop  processing 
(Bogaard  and  Jones,  2007, 363).  Comparison  of  the  numbers  of  cereal 
grains  and  chaff  was  possible  for  four  sites  (Table  3):  rectangular 
structures  at  Ballinglanna  North,  Co.  Cork  (Johnston,  2010)  and 
Tankardstown  South,  Co.  Limerick  (Monk,  1988,  in  preparation); 
burnt  mounds  at  Clowanstown  1,  Co.  Meath  (Archaeology  Services 
Durham  University,  2009b)  and  pit  complex  at  Kerloge,  Co.  Wex¬ 
ford  (McClatchie,  2003,  2007).  It  was  found  that  cereal  grains  were 
dominant  at  each  site  —  the  ratio  of  cereal  grains  to  chaff  was  at  least 
2:1.  It  should,  however,  be  noted  that  chaff  remains  are  less  robust 
than  cereal  grains,  and  chaff  can  therefore  be  under-represented 
(Boardman  and  Jones,  1990). 

5.  Analysis  of  potential  arable  weeds 

Charred  weed  seeds  accompanied  by  cereals  were  found  at 
a  total  of  18  sites  (35%  of  all  sites).  Assessment  of  the  variety  of 
weed  taxa  at  each  site  indicated  that  only  one  weed  species/genus 
was  recorded  at  the  majority  of  sites  (Table  4).  The  most  commonly 
recorded  taxa  (found  at  the  highest  number  of  sites)  included  Avena 
spp.  (oat,  which  is  thought  to  represent  a  weed  rather  than 
a  cultivated  crop  during  this  period),  Galium  aparine  L.  (cleavers) 
and  Plantago  lanceolata  L.  (ribwort  plantain).  Between  one  and  five 
charred  weed  seeds  were  recorded  at  69%  of  16  sites  where  charred 
weed  seeds  had  been  quantified.  In  many  cases,  therefore,  a  small 
quantity  and  variety  of  charred  weed  seeds  were  present  at  each 
site. 

5.3.  Ecological  profile  of  potential  arable  weeds 

Previous  studies  have  established  that  arable  weed  flora  asso¬ 
ciated  with  shifting  cultivation  are  likely  to  have  been  dominated 
by  perennial  taxa,  particularly  woodland  perennials,  while  domi¬ 
nance  by  annual  taxa  is  likely  to  be  indicative  of  more  long-lived 
cultivation  plots  (Bogaard,  2002;  Bogaard  and  Jones,  2007). 

Analysis  of  data  from  Neolithic  sites  in  the  central  European 
loess  belt,  Britain  and  Ireland  show  that  potential  arable  weed  taxa 
are  dominated  by  plants  of  disturbed  places  (Fig.  5;  Table  5).  More 
than  60%  of  examined  taxa  from  central  Europe  and  Britain  con¬ 
sisted  of  plants  associated  with  disturbed  habitats,  while  less  than 
5%  represented  woodland  taxa  (data  from  Bogaard  and  Jones,  2007, 
in  press).  Although  the  Irish  Neolithic  dataset  is  smaller  than  that 
from  Britain  or  central  Europe,  it  appears  to  follow  a  similar  trend, 
in  that  taxa  associated  with  disturbed  places  are  dominant  and 
woodland  taxa  are  rare.  Freshwater/moorland  taxa  occurred  more 
often  in  the  Irish  dataset,  but  these  reflect  local  conditions  at  one 
site  (Clowanstown  1). 

Analysis  of  the  life-cycle  of  potential  arable  weeds  from 
Neolithic  sites  in  Britain  and  central  Europe  shows  that  the 
proportions  of  annual  and  perennial  taxa  are  roughly  evenly  split 
(Fig.  6;  data  from  Bogaard  and  Jones,  2007,  in  press).  In  the  case  of 
Ireland,  it  is  noticeable  that  more  annual  than  perennial  taxa  are 
recorded,  although  the  dataset  is  smaller.  In  common  with 
Neolithic  Britain  and  central  Europe,  the  evidence  from  Ireland 
clearly  does  not  resemble  the  picture  expected  for  newly  cleared 
plots  managed  under  a  shifting  cultivation  regime. 


210 


M.  McClatchie  et  al.  /  Journal  of  Archaeological  Science  51  (2014)  206-215 


□  1-10  samples 
■  11-20  samples 

□  >20  samples 


Number  of  sites  where  present 


Fig.  4.  Number  of  charred  cereal  grains  at  sites  where  grains  were  quantified  (sites  n  =  30),  grouped  by  number  of  samples  where  any  plant  remains  were  present. 


6.  The  Irish  evidence  within  its  wider  context 

Comparison  of  the  Irish  Early  Neolithic  evidence  with  a  Euro¬ 
pean  archaeobotany  database  (Shennan  and  Conolly,  2007) 
revealed  a  number  of  new,  insights.  The  relative  frequency  of 
selected  crop  types  from  Early  Neolithic  sites  across  different 
regions  has  been  established,  focussing  on  einkorn  wheat,  emmer 
wheat,  naked  barley,  hulled  barley,  flax,  pea,  lentil,  chick  pea  and 
bitter  vetch.  These  crops  began  to  emerge  in  south-west  Asia 
during  the  ninth  millennium  cal  BC.  From  south-west  Asia,  via  the 
eastern  Mediterranean,  farming  spread  into  south-east  Europe, 
arriving  in  southern  Greece  by  c.  7000  cal  BC,  and  reaching  Ireland, 
Britain  and  Scandinavia  around  3000  years  later  (Colledge  et  al., 
2005, 137). 

It  was  found  that  a  wide  range  of  crops  was  cultivated  by  the 
first  farmers  in  south-eastern  Europe  (Fig.  7).  This  suite  of  crops 
became  gradually  more  restricted  as  agriculture  spread  through 
Neolithic  Europe  towards  Ireland,  as  noted  in  previous  studies  (for 
example,  Colledge  et  al.,  2005;  Kreuz  et  al.,  2005;  Conolly  et  al., 
2008).  Since  completion  of  the  European  database,  more  recent 
studies  further  indicate  that  a  restricted  variety  of  crops  are  found 
in  Early  Neolithic  deposits  across  northern  and  central  Europe 
when  compared  with  southern  regions  (for  example,  Out,  2010; 
Salavert,  2011 ),  although  regional  variations  within  the  northern/ 
north-western  European  record  have  been  highlighted  in  a  recent 
review  (Kirleis  et  al.,  2012). 

Drawing  upon  data  from  the  European  database,  the  overall 
picture  from  north-west  Europe  (Britain,  Denmark  and  Sweden) 
indicates  that  naked  barley  was  recorded  at  a  larger  number  of  sites 
than  hulled  barley;  this  trend  can  also  be  seen  in  the  new  Irish 
dataset.  While  einkorn  wheat  was  found  at  54%  of  sites  in  north-west 
Europe,  emmer  wheat  was  more  often  present,  being  recorded  at 
90%  of  sites.  In  the  case  of  Ireland,  the  new  dataset  revealed  that 
emmer  was  also  the  dominant  cereal  type,  but  there  was  remarkably 
little  evidence  for  einkorn.  Pea,  lentil  (Lens  culinaris  Medik.),  chick 
pea  (Cicer  arietinum  L.)  and  bitter  vetch  ( Vida  ervilia  L.)  Willd.  have 
not  been  recorded  from  Neolithic  Ireland,  although  there  is  some 
evidence  for  flax. 

Einkorn  was  very  rare  at  Irish  sites  —  possible  einkorn  grains 
were  recorded  at  just  one  site  (Tankardstown  South).  Einkorn 


Table  3 

Relative  occurrence  of  wheat  grains  versus  wheat  glume  bases  at  database  sites 
where  these  remains  were  recorded  (sites  n  =  4). 


Site  type 

No.  components 

%  Grain 

%  Chaff 

Rectangular  structure 

38 

66% 

34% 

Rectangular  structure 

1798 

80% 

20% 

Burnt  mounds 

206 

80% 

20% 

Pit  complex 

12 

92% 

8% 

grains  and  chaff  have  been  tentatively  identified  at  another  site 
(Ballygalley,  Co.  Antrim),  although  analysis  is  incomplete  (Simpson, 
1995).  Clearer  evidence  comes  from  an  impression  of  an  einkorn 
spikelet  fork  on  the  surface  of  an  Early  Neolithic  ceramic  vessel  at 
Dooey’s  Cairn  court  tomb,  Ballymacaldrack,  Co.  Antrim  (Jessen  and 
Helbaek,  1944,  18;  Fig.  8).  Thus,  while  both  emmer  and  einkorn 
were  introduced  into  Ireland  during  the  Early  Neolithic  period,  it 
appears  that  there  was  a  low  uptake  of  einkorn  cultivation,  and  it 
did  not  spread  to  any  great  extent.  Ireland  is  not  the  only  region 
where  einkorn  was  very  rare.  The  ubiquity  of  einkorn  in  selected 
regions  of  northern  and  western  Europe  was  established  via  the 
European  database  (Fig.  9).  While  it  is  acknowledged  that  the 
European  database  contains  relatively  few  sites  from  some  regions 
(e.g.  northern  France),  it  does  appear  that  Early  Neolithic  Britain 
and  northern  France  similarly  have  relatively  little  evidence  for 
einkorn  cultivation,  perhaps  suggesting  a  regional  preference. 


7.  Discussion 

This  study  represents  the  most  comprehensive  analysis  to  date 
of  plant  macro-remains  from  Neolithic  Ireland.  Published  and 
unpublished  sources  revealed  evidence  for  a  much  larger  quantity 
of  Irish  data  than  previously  acknowledged.  Every  effort  was  made 
to  ensure  that  the  dataset  was  reliable  and  supported  by  high- 
precision  radiocarbon  dating  (Whitehouse  et  al.,  in  press).  Data 
from  a  total  of  52  sites  were  analysed,  representing  one  of  the 
largest  Neolithic  datasets  from  any  individual  European  country 
that  has  been  subjected  to  such  detailed  investigation. 

Cereals  were  found  at  a  large  number  of  sites  dating  to  the 
earlier  Neolithic,  with  a  notable  decrease  in  their  recovery  from 
later  sites.  Emmer  wheat  was  the  dominant  crop,  at  least  during  the 
earlier  period.  Crops  other  than  cereals,  such  as  flax,  were  present, 
but  comparatively  rare.  Although  the  Neolithic  period  in  Ireland  is 
thought  to  have  started  at  around  4000  cal  BC,  there  is  no  clear 
evidence  for  the  presence  of  cereals  until  c.  3750  cal  BC.  This  fits 
well  with  Cooney  et  al.’s  (2011,  663)  recent  evaluation  for  the 
appearance  of  the  Neolithic  in  Ireland,  in  particular  their  Bayesian 
Model  2  (3750—3680  cal  BC),  which  agrees  with  our  chronological 
analyses  (cf.  Whitehouse  et  al.,  in  press).  In  common  with  Britain,  it 


Table  4 

Number  of  weed  taxa  per  site  (only  charred  weed  seeds  were 
included  in  analysis;  sites  n  =  18). 


No.  weed  taxa 

%  Sites  where  present 

1  taxon 

61% 

2—5  taxa 

28% 

>5  taxa 

11% 
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Fig.  5.  Major  habitat  associations  (Ellenberg  et  al.,  1992)  of  potential  arable  weed  taxa 
from  Neolithic  Ireland  (taxa  n  =  12),  Britain  (taxa  n  =  45)  and  the  loess  belt  of  central 
Europe  (taxa  n  =  109).  British  and  loess  belt  data  derive  from  Bogaard  and  Jones  (2007, 
in  press). 


appears  that  a  rather  narrow  range  of  crops  was  produced  in 
Ireland  when  compared  to  other  areas  of  Europe. 

7.2.  The  significance  of  cultivated  and  wild  plant  remains 

This  study  has  established  that  soon  after  their  arrival  into 
Ireland,  cereals  were  being  utilised  in  most  areas  of  the  island 
within  a  remarkably  short  space  of  time  (during  the  EN  II  period: 
3750—3600  cal  BC).  Neolithic  food  procurement  in  north-western 
Europe  has  sometimes  been  interpreted  as  focused  on  either 
gathering  or  cultivation,  without  recognising  that  the  two  are  not 
incompatible.  While  many  different  communities  around  Ireland 
were  incorporating  cereals  into  their  activities  in  different  locations 
and  circumstances,  they  were  also  making  use  of  locally  available 
wild  resources,  such  as  nuts,  fruits,  tubers  and  leafy  greens,  which 
would  have  thrived  along  the  edges  of  cleared  ground  (Groenman 
van  Waateringe,  1983).  The  use  of  wild  resources  has  similarly 
been  recognised  by  researchers  studying  northern  and  central 
European  Neolithic  sites  (Marinova  and  Thiebault,  2008;  Jacomet, 
2007;  Kirleis  et  al.,  2012). 


Table  5 

Charred  weed  taxa  from  Irish  sites  that  were  subject  to  ecological  analyses  (it  is 
possible  that  at  least  some  of  the  Avena  finds  represent  later  intrusions;  none  has 
been  directly  radiocarbon  dated  to  the  Neolithic  period). 


Taxon 

Number  of 
sites  where 
recorded 

Ellenberg 

ecological 

category 

Annual/ 

Perennial 

Avena  spp. 

5 

Disturbed 

a 

Cladium  mariscus  (L.)  Pohl 

1 

Freshwater/ 

moorland 

p 

Galium  aparine  L 

4 

Disturbed 

a 

Hyoscyamus  niger  L. 

1 

Disturbed 

a 

Lapsana  communis  L. 

1 

Disturbed 

a 

Lolium  temulentum  L. 

1 

Disturbed 

a 

Menyanthes  trifoliata  L. 

1 

Freshwater/ 

moorland 

p 

Plantago  lanceolata  L. 

2 

Grassland 

p 

Polygonum  aviculare  L. 

2 

Disturbed 

a 

Ranunculus  flammula  L. 

1 

Freshwater/ 

moorland 

p 

Raphanus  raphanistrum  L. 

1 

Disturbed 

a 

Rumex  acetosella  L. 

1 

Indeterminate 

p 

Tripleurospermum 

inodorum  (L.)  Sch.  Bip. 

1 

Disturbed 

a 

Fig.  6.  Proportions  of  annual  and  perennial  potential  arable  weed  taxa  from  Neolithic 
Ireland  (taxa  n  =  13),  Britain  (taxa  n  =  54)  and  the  loess  belt  of  central  Europe  (taxa 
n  =  126).  British  and  loess  belt  data  derive  from  Bogaard  and  Jones  (2007,  in  press). 


Many  of  the  Irish  sites  produced  small  quantities  of  cereal 
grains,  although  10%  of  sites  did  contain  larger  assemblages  (over 
100  grains),  for  example,  more  than  1000  cereal  grains  were 
recovered  from  EN  II  houses  at  Tankardstown  South  (Monk,  1988; 
Monk,  in  preparation).  The  potential  effect  of  sampling  strategies 
on  the  record,  as  noted  above,  highlights  the  need  for  extensive 
sampling  of  deposits  when  excavating  Neolithic  sites.  Grain  density 
per  litre  could  not  be  ascertained  for  the  vast  majority  of  sites  due 
to  a  lack  of  relevant  data  (e.g.  volume  of  soil  sample  processed), 
although  it  appears  to  have  been  low  in  many  cases.  Grain  densities 
per  litre  of  sediment  in  Britain  were  similarly  calculated  to  be  low 
(usually  less  than  one  grain  per  litre  of  sediment),  as  was  also  the 
case  at  some  sites  in  central  Europe  (Bogaard  and  Jones,  2007,  363; 
in  press). 

The  small  number  of  cereal  grains  recorded  at  most  Irish  sites 
need  not  imply  that  cereals  were  of  minor  importance  to  Neolithic 
communities,  as  suggested  by  some  commentators  (for  example, 
Thomas,  2004).  As  argued  elsewhere,  recovery  of  low  numbers  of 
cereals  may  be  related  to  taphonomic  issues  affecting  how  charred 
plant  macro-remains  enter  the  archaeological  record  (Jones,  2000; 
Jones  and  Rowley-Conwy,  2007).  Cereals  persistently  occur  at 
different  types  of  sites,  particularly  during  the  earlier  Neolithic, 
reflecting  their  use  in  different  circumstances  and  by  various 
communities.  The  widespread  occurrence  of  cereal  grains  at  low 
levels  is  consistent  with  generally  small-scale  production  and 
occasional,  but  recurrent,  accidental  charring  (sensu  van  der  Veen 
and  Jones,  2006;  Fuller  et  al.,  in  press).  This  situation  can  be  con¬ 
trasted  with  evidence  from  ‘house’  sites  in  Bronze  Age  Ireland 
(2500—700  cal  BC),  where  substantial  grain-rich  cereal  assem¬ 
blages  are  more  often  found,  perhaps  reflecting  larger-scale 
production,  as  well  as  other  social  and  economic  changes,  for 
example  in  relation  to  storage  facilities  and  redistributive  networks 
(McClatchie,  2009). 


7.2.  Comparison  of  cereal  grains  and  chaff 

Hulled  wheat  chaff  remains  that  could  be  securely  dated  to  the 
Neolithic  period  were  recorded  at  only  four  of  the  examined  sites. 
In  all  four  cases,  cereal  grains,  rather  than  chaff,  were  predominant. 
Even  though  hulled  wheat  —  specifically  emmer  wheat  —  was  the 
predominant  cereal  type  of  Neolithic  Ireland,  relatively  little  wheat 
chaff  entered  the  archaeobotanical  record.  A  study  of  plant  remains 
from  Neolithic  sites  in  Britain  found  that  those  contexts  yielding 
hulled  wheat  chaff  similarly  contained  a  low  density  of  material; 
less  than  10  glume  bases  per  litre  of  sediment  (Bogaard  and  Jones, 
2007,  364).  At  the  vast  majority  of  Irish  sites,  the  number  of  litres  of 
sediment  processed  was  not  recorded,  thereby  preventing  analysis 
on  this  basis,  but  it  is  notable  that  chaff  was  absent  from  many  sites, 
and  where  present,  it  was  recorded  in  relatively  small  quantities.  A 
sharp  contrast  to  the  Irish  and  British  evidence  can  be  found  at 
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SE  Europe  AcerNeo/EN  S&W  Mediterranean  EN  C  Europe  EN  %  (n=54)  NW  Europe  EN  %  (n=72)  Irish  EN  %  (n=24) 
% (n=33)  % (n=30) 
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Fig.  7.  Comparison  of  crop  types  by  region  from  aceramic  and  Early  Neolithic  sites  where  cereals  were  present,  expressed  as  percentage  presence  per  region.  Data  source  for  non- 
Irish  results  is  Shennan  and  Conolly,  2007. 


some  LBK  sites  in  central  Europe,  where  samples  containing  higher 
abundances  and  densities  of  glume  bases  per  litre  of  sediment  are 
common  (Kreuz  et  al.,  2005;  Bogaard  and  Jones,  2007,  364;  Kirleis 
and  Willerding,  2008). 

Potential  reasons  for  differences  between  these  regions  have 
previously  been  suggested  (Bogaard  and  Jones,  2007,  365—6).  In 
central  Europe,  hulled  wheats  may  have  been  stored  in  spikelet 
form,  leading  to  frequent  dehusking  on  site,  as  opposed  to  the 
storage  of  clean  grain  in  Ireland  and  Britain.  It  is  also  possible  that 
chaff  was  used  as  fodder  in  Ireland  and  Britain,  and  did  not  enter 
the  archaeobotanical  record  in  any  great  quantities.  It  has  also  been 
suggested  that  if  chaff  was  used  as  fuel  in  central  Europe,  it  would 
have  been  more  likely  to  become  charred  and  enter  the  archae¬ 
obotanical  record  (Bogaard  and  Jones,  2007,  365—6).  It  is  likely, 
therefore,  that  the  differing  records  reflect  distinct  patterns  of  crop 
processing  and  subsequent  disposal  of  this  material. 


7.3.  Investigating  the  management  of  crops:  the  contribution  of 
weed  seeds 

In  many  parts  of  Europe,  it  was  previously  assumed  that  shifting 
cultivation  was  the  earliest  method  by  which  farming  was  prac¬ 
tised,  eventually  giving  way,  perhaps  during  the  Bronze  Age,  to 
more  intensive  practises  (for  example,  Barrett,  1994,  144—9). 
Analyses  of  potential  arable  weeds  from  Neolithic  sites  in  central 
Europe  and  Britain  (Bogaard  and  Jones,  2007, 367,  in  press)  and  now 
Ireland  do  not  support  this  model.  A  shifting  cultivation  regime 
should  be  represented  by  a  dominance  of  perennial  taxa,  particu¬ 
larly  woodland  perennials.  The  evidence  from  central  Europe, 
Britain  and  Ireland  indicates  that  shifting  cultivation  was  not  taking 
place,  as  plants  associated  with  disturbed  ground  dominate  the 
weed  assemblages,  and  annuals  are  common.  This  evidence 
suggests  that  the  earliest  farmers  in  these  regions  were  instead 


Fig.  8.  Wheat  chaff  impressions  on  ceramic  vessel  from  Dooey’s  Cairn,  Ballymacaldrack,  Co.  Antrim.  Photograph  reproduced  courtesy  the  Trustees  of  National  Museums  Northern 
Ireland.  Photograph®  National  Museums  Northern  Ireland,  Collection  Ulster  Museum. 
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%  sites  where  wheat  type  recorded 

Fig.  9.  Relative  occurrence  of  einkorn  and  emmer  wheat  at  Early  Neolithic  sites  in 
different  regions,  expressed  as  percentage  presence  per  region.  Data  source  for  non- 
Irish  results  is  Shennan  and  Conolly,  2007.  Further  information  on  dating  of  the 
Early  Neolithic  period  in  each  area  can  be  found  in  Colledge  et  al.  (2005). 

intensively  managing  relatively  long-lived  plots  (at  least  10  years; 
Bogaard  and  Jones,  2007).  Communities  were  therefore  creating 
a  sense  of  place  not  only  in  the  construction  and  renovation  of 
houses  (Smyth,  2006,  2010)  and  mortuary  monuments  (Schulting 
et  al.,  2012),  but  also  in  their  engagement  with  the  wider  land¬ 
scape  and  repeated  investment  in  particular  patches  of  land 
(Bogaard  and  Jones,  2007,  367). 

7.4.  Comparison  of  Irish  record  with  evidence  from  elsewhere  in 
Europe 

A  decrease  in  the  diversity  of  crops  can  clearly  be  seen  as  the 
earliest  agriculture  spread  north-westwards  from  south-east 
Europe.  Many  Neolithic  sites  in  south-west  Asia,  south-east 
Europe,  and  the  central  and  south-west  Mediterranean  area  have 
provided  evidence  for  a  wider  range  of  cereals  and  pulses,  whereas 
in  central  Europe,  a  narrower  range  of  cereal  crops  is  recorded,  and 
pulses  are  usually  restricted  to  pea  and  lentil  (Bogaard,  2004; 
Colledge  et  al.,  2005, 144;  Kreuz  et  al.,  2005;  Out,  2010).  By  the  time 
farming  reached  Ireland  and  Britain,  the  range  of  cereal  crops  is 
further  restricted,  and  evidence  for  any  pulses  is  very  poor.  This  has 
been  interpreted  as  evidence  for  agriculture  becoming  more 
narrowly  focused  as  it  entered  central  Europe,  reflecting  both 
environmental  and  cultural  factors  (Colledge  et  al.,  2005,  144). 
There  appears  to  have  been  less  widespread  use  of  pulses,  for 
example,  beyond  the  areas  in  which  wild  progenitors  can  be  found, 
which  may  reflect  environmental  constraints  (Zohary  and  Hopf, 
2000,  94-124;  Colledge  et  al.,  2005, 145, 149-150). 

Examining  the  evidence  from  England  in  more  detail  (data  from 
Jones  and  Rowley-Conwy,  2007),  cereals  were  present  at  82%  of 
sites  dating  to  the  earlier  Neolithic  period  (total  sites  n  =  33)  and 
78%  of  sites  from  the  later  Neolithic  period  (total  sites  n  =  27).  A 
decrease  in  the  recovery  of  cereals  from  later  Neolithic  sites  in 
England  is  not  as  apparent  as  that  seen  in  Ireland.  Wheat  (usually 
the  hulled  variety)  was  recorded  at  almost  80%  of  earlier  Neolithic 
English  sites,  and  at  just  over  60%  of  sites  from  the  later  Neolithic 
period.  Barley  was  present  at  around  half  of  the  sites  dating  to  the 
earlier  Neolithic  period  and  at  just  over  60%  of  sites  from  the  later 


Neolithic  period.  It  could  be  suggested  that  barley  became 
increasingly  important  during  the  later  Neolithic  period  in  England, 
but  the  picture  from  later  Neolithic  Ireland  is  less  clear  due  to  a  lack 
of  data.  It  is  worth  noting,  however,  that  wheat  continued  to  be  an 
important  crop  in  Early— Middle  Bronze  Age  Ireland  (2500— 
1200  cal  BC),  and  a  clear  shift  towards  barley  production  at  the 
expense  of  wheat  did  not  occur  until  the  Late  Bronze  Age,  begin¬ 
ning  at  1200  cal  BC  (McClatchie,  2009). 

In  a  recent  review  of  Neolithic  plant  remains  from  Scotland 
(Bishop  et  al.,  2009),  evidence  from  a  total  of  75  sites  provides 
a  sharp  contrast  to  the  Irish  evidence.  In  most  cases,  barley  appears 
to  have  been  the  main  cereal  crop  in  Neolithic  Scotland,  with  naked 
barley  more  commonly  found  than  hulled.  This  preference  for 
barley  was  particularly  striking  at  sites  near  the  Atlantic  coast  in 
Scotland,  perhaps  reflecting  environmental  restraints  in  terms  of 
the  types  of  crops  that  could  be  successfully  grown  (Bishop  et  al., 
2009).  Interestingly,  emmer  wheat  was  dominant  at  a  number  of 
Early  Neolithic  rectangular  house  structures  in  Scotland.  Emmer 
wheat  was  also  the  dominant  crop  at  rectangular  houses  (albeit 
smaller  in  scale)  from  EN  II  Ireland  —  a  period  to  which  these 
structures  are  very  much  restricted  (Cooney  et  al.,  2011; 
McSparron,  2008;  Whitehouse  et  al.,  2010,  in  press).  Naked  wheat 
was  recorded  on  just  a  few  sites  in  Scotland,  but  sometimes  in  large 
quantities;  where  naked  wheat  was  recorded  at  Irish  sites,  it 
occurred  in  small  quantities. 

While  einkorn  appears  to  have  been  a  minor  crop  in  many  areas 
of  northern/north-western  Europe  (Kirleis  et  al.,  2012),  the  very  low 
occurrence  of  einkorn  at  Neolithic  Irish  and  British  sites  is  striking. 
Although  based  on  a  small  dataset,  it  appears  that  there  is  also 
relatively  little  evidence  for  einkorn  in  northern  France,  perhaps 
hinting  at  a  source  for  the  spread  of  agriculture  from  continental 
Europe  to  Ireland  and  Britain,  if  crop  packages  can  act  as  an  indi¬ 
cator  of  origin.  Collation  of  further  records  from  northern  France  is 
required  to  test  this  hypothesis.  The  potential  link  with  northern 
France  is  interesting  and  worthy  of  further  exploration,  given  that 
similarities  in  other  aspects  of  the  archaeological  record  between 
Ireland  and  northern  France  have  previously  been  identified,  such 
as  pottery  styles  and  tomb  design  (Sheridan,  2003,  2010). 

8.  Conclusions 

This  study  represents  the  first  comprehensive  analysis  and 
synthesis  of  cereal  crops  and  arable  weeds  from  Neolithic  archae¬ 
ological  deposits  in  Ireland,  and  a  wider  comparison  with  other 
areas  of  Europe.  The  presence  of  cereals  at  many  sites  in  Ireland 
suggests  that  a  range  of  communities  engaged  in  cereal  use  and 
perhaps  cultivation  in  a  variety  of  locations  and  circumstances.  The 
earliest  evidence  for  cereals  dates  to  a  period  following  3750  cal  BC, 
which  coincides  with  recent  research  that  has  re-evaluated  the 
start  of  the  Irish  Neolithic  (Cooney  et  al.,  2011 ;  Whitehouse  et  al„  in 
press).  Whether  earlier  finds  of  cereal  crops  will  be  discovered 
remains  an  open  question,  but,  if  so,  they  are  likely  to  be  rare, 
ephemeral  occurrences. 

A  variety  of  crops  was  cultivated  —  emmer  wheat  was  predom¬ 
inant,  but  there  is  also  regular  evidence  for  barley  (naked  and 
hulled),  as  well  as  occasional  evidence  for  einkorn  wheat,  naked 
wheat  and  flax.  Although  cereals  were  usually  recorded  in  rather 
small  quantities,  their  persistent  occurrence  in  the  earlier  Neolithic 
archaeological  record  is  striking.  It  is  notable  that  there  is  signifi¬ 
cantly  less  evidence  for  cereal  remains  in  later  Neolithic  Ireland.  As 
well  as  cultivated  crops,  many  sites  also  yielded  evidence  for 
potentially  gathered  foods,  including  hazelnuts  and  fruits. 

The  record  from  Neolithic  Ireland  compares  well  with  Britain  in 
terms  of  the  types  of  crops  and  cultivation  practises,  as  revealed  by 
analysis  of  potential  arable  weeds.  As  in  other  parts  of  northern 
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Europe,  it  appears  that  the  earliest  farmers  in  Ireland  were  not 
engaged  in  shifting  cultivation,  but  rather  created  a  sense  of  place 
and  ‘ownership’  by  investing  in  longer-term  fixed-plot  agriculture. 
The  overall  results  from  this  study  enable  Ireland  to  be  considered 
in  more  detail  when  exploring  the  spread  and  development  of 
agriculture  across  Neolithic  Europe  —  previously  unachievable  due 
to  the  unpublished  nature  of  much  of  the  Irish  data  —  and 
emphasise  the  international  significance  of  this  new  dataset. 
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